The recent identification of various neurotrophic factors (NTFs) in the brain suggests that neurons in the central nervous system (CNS) require neurotrophic support as well as neurons in the peripheral nervous system (PNS).1-3 Nerve growth factor (NGF) is a classical NTF which was originally found as a neurite-promoting and survival factor for peripheral sensory and sympathetic neurons. 4, 5 In the middle of the last decade, NGF was shown to exist and function in the brain. 6 Recently, several NGF-related neurotrophic factors, such as brain derived neurotrophic factor (BDNF), neurotrophin-3 (NT-3), NT-4/5, NT-6, have been identified.7-12 These NTFs are produced by target-cells of neurons which are sensitive to a distinct NTF, and are transported to the soma by the retrograde axonal transport mechanism. From the mechanism of neurotrophic action, these NTFs are generically classified as a target-derived growth factor (TDGF). The cholinergic neurons in the mammalian basal forebrain are NGF-sensitive neurons in the CNS.13 For example, the septohippocampal cholinergic pathway is a well-characterized model to explain the neurotrophic function of a TDGF-type NTF in the CNS. NGF produced by hippocampal neurons supports the survival and function of septal cholinergic neurons. On the other hand, various multifunctional growth factors and cytokines, including acidic and basic fibroblast growth factors (aFGF and bFGF) and ciliary neurotrophic factor (CNTF), possess neurotrophic activity for the CNS neurons. 14-16 Expression of these neurotrophic cytokines in the normal adult brain is also largely neuronal. Although in the normal brain the neurotrophic function of FGFs and CNTF, which are non-secretory proteins lacking a signal sequence, 17, 18 remains unknown, pre vious findings indicate that various NTFs are produced and act in the brain not only in the mature brain, but also during the normal developmental stage and the recovery stage following brain injury. 19 Astrocytes, which are stromal cells peculiar to the nervous system, have unique neurotrophic effects which are considered to be mediated by NTFs, cell adhesion molecules, and the extracellular matrix. We have previously demonstrated that astrocytes suppress the proliferation of neuroblasts and promote the neurite elongation and survival of CNS neurons in vitro.20 Accumulating evidence indicates that astrocytes produce NTFs, which exclusively express in the mature CNS neurons, under a pathological condition. In this review article, we describe the neurotrophic activity of astrocytes activated by various cytokines and their putative bio logical function. On the other hand, bFGF was shown to have tumori period following brain injury. In addition to astrocytes, microglia and fibroblasts might produce NTFs in vivo, because fibroblasts and microglia activated by FGFs and lipo-poly-saccharide, respectively, produce NGF.22 TDGF-type NTF, like NGF, should be produced by the target cells to maintain the normal neuronal function, and multipotent trophic factors, such as FGF and CNTF, are considered to be acute-phase reactants induced by injury.
Activated astrocytes play an important role in the process of neuronal plasticity following brain injury. However, it is usually very difficult to achieve the sufficient reconstruction of the damaged neural network in the CNS. For instance, re-myelination of damaged axon in the CNS hardly occurs, because oligodendrocytes, which are the myelin-forming cells in the CNS, do not proliferate in the adult brain, while schwann cells in the PNS actively proliferate following nerve injury. Many problems remain to be solved to reconstruct the damaged neural 
